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(54) AMEUORANT OR REMEDY FOR SYMPTOMS CAUSED BY ISCHEMIC DISEASES AND 
COMPOUNDS USEFUL THEREFOR 

(57) A medicine having the following basic struc- 
ture, for the alleviation or treatment of symptoms 
derived from ischemic diseases and seizures, epilepsy, 
and migraine, having a powerful action in suppressing 
cytotoxic Ca 2+ overload and free from side-effects: 
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wherein Z = C, CH, or N, X = 0 or CH 2 , E and Y = H, 
1^ OH, a halogen, alkoxy, alkyl, or a halogen-substituted 
LO alkyl. 
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The oresent invention relates to medicaments for the alleviation or treatment of symptoms based or 'ischemic dis- 

head iraunTSer effects of brain surgery, after effects of cerebral arteriosclerosis and other cerebrovascular d.sor- 
SeS or San Stable angina' myocardial infarction, ca.liovascu.ar system M^-^ 
for^ascularization by PTCA/PTCR/CABG etc.. malignant arrhythmia, and other myocardial .schem.a-reperfus.on 

Te of tne Wood iS in organs at the time of surgery, etc. or symptoms derived from seizures. ep.lepsy. rn.gra.ne. etc. 
^^pSSiSIS further relates to novel piperidine derivatives, tetrahydropyridine derives. pperazm- 
odiohenyC derivatives, and piperazinodiphenylmethane derivathres useful for the allev.at.on or treatment of symp- 
Ss baseTo^ aforementioned ischemic diseases and intermediates for the synthesis of aforementroned compounds. 

BACKGROUND ART 

In cellular disorders caused by advanced ischemia, the depletion of ATP. the fall in Ihe pH in the cells and the 
Ho«t mrtior idt the mechanism for maintenance of the energy-dependent ion homeostaas .ns.de and outs.de the cell 

c^^ 

" ^overload causes functional disorders in the mitochondria and randomly achvates vanous e^reactons a^ 
i^ites further Ca 2+ overload to cause a repeated vicious cycle and in the end causes .rreparable damage to the cell 
StTnJceTdealh P B Meyer: Brain ResV, 14. 227 (1989); E. Boddeke et a.. Trends Pharmacol. Sc.. 10. 397 

(1 Medicament for suppressing cytotoxic Ca* + overload are considered useful for the alleviation or treatment of vari- 
ous fechSiseases tor example cerebral infarction, intracerebral hemorrhage, transient ischem,c attack, subarach- 
^ hSd trauma %«er effects of brain surgery, after effects of cerebral arterioscleros.s and other 
cerebrov^ula? d triers, or variant angina, unstable angina, myocardial infarction, cardiovascular system d.sorders 
accCSnTsuJery for revascularization by PTCA/PTCR/CABG etc., malignant arrhythm,a and myocard.^ 
SSSerfiion injury, and furtherdisordersof transplanted organs at the time of organ transplants and tenp^^ 

obtained. 

DISCLOSURE OF INVENTION 

In consideration of the state of the prior art, the objective of the present invention is to provide 
have thTpowerf ul action of suppressing cytotoxic Ca* + overload for the alleviation and treatment wrthout s,de effects of 
•ivmntams based on ischemic diseases or symptoms derived from seizures, epilepsy, migraine, etc. 
^^bMve^S present inventionTto provWe novel compounds and their salts useful as the med«aments 
and intermediates for synthesizing the same. 2+ . . 

The Dresent inventors screened compounds by evaluating the .nh.brtory effects on the non-L type Ca channel 

andl!?c3l^ 
ence, 48. 1881 (1991)]. 

As a result, we found that compounds of the general formula (i): 



50 



55 



wherein, Q represents a group having the formula: 



R-A-B- 



in which R represents a hydrogen atom, substituted or unsubstituted phenyl group, substituted or unsubstituted phe- 
noxy group, or substituted or unsubstituted benzoyl group. 

A ^presents a connecting bond, a cycioalkylene group, an alkenylene group wh,ch may be substituted by a 
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lower alky! group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydraxyl group or an alkoxy group; 
a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X.for the benzene ring being in an ortho, 
meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a hal- 
ogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a bond, 
2 represents a carbon atom, and when said dotted line shows the absence of a bond, Z represents CH or a nitrogen 

atom o o 

have powerful inhibitory actions on one type of the non-L type Ca 2+ channel, that is. the T-type Ca z * channel, and Na + 

channel and are effective in various types of animal disease models and thereby completed the present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

Flunarizine which is used as an agent for improvement of the brain circulation [P. J. Pauwels et al.; Life Science, 48, 
1881 (1991); G. E. Billman; Eur. J. Pharmacol., 212, 231 (1992)] suffers from the problem that it causes as a side effect 
the onset of symptoms of Parkinson's disease due to its action of blocking dopamine D 2 receptors. This is a major 
defect in its use. The compounds of the general formula (I) of the present invention, however, were found to have an 
extremely low affinity for the dopamine D 2 receptors causing the side effects of flunarizine. 

In the present invention, ischemic diseases include cerebral ischemic diseases, for example, cerebral infarction, 
intracerebral hemorrhage, transient ischemic attack, subarachnoid hemorrhage, head trauma, after effects of brain sur- 
gery, after effects of cerebral arteriosclerosis, and other functional and organic diseases of the brain, ischemic cardiac 
diseases, for example, variant angina, unstable angina, myocardial infarction, cardiovascular system disorders accom- 
panying surgery for revascularization by PTCA/PTCR/CABG etc., malignant arrhythmia and other myocardial ischemia- 
reperfusion injury, and also disorders of transplanted organs at the time of organ transplants, and temporary blockage 
of the blood flow in organs at the time of surgery. 

The compounds having the general formula (I) of the present invention include compounds of the following general 
formulas (la), (lb), (Ic), (Id), (le), (If). (Ig). (Ih). and (li). 

In the general formula (la): 




wherein, Q represents a group having the formula R-A-B-, the formula: 
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or the formula: 



10 




20 



25 



hZri hvVhaloaen atom include a fluorine atom, a chlorine atom, and a bremne atom. 
T a l^T*e^Mene group represented by A include a 1.1-cydopropy.ene group, a 1 2-cyc.opropy.ene 

an alkoxy group represented by B t ™ttwtene group methylmethylene group, propylene group, 

ylene group, dimethylene group. tnm f^* 9 r ^ dimettiylene group, tetramethylene group. 

cyc.opropy.methylene group, etc £ r ^ P ^^^^^ maybe substituted 

bromine atom; preferable examples of the alKyi group wnwn nwy d preferable examples 

whteh maybe branch^ as -^-JJ^ *J ^t££S?2 aTe^oxy g'roup and an ethoxy 

a fluorine atom, chlorine atom, and bromme atom atom and bro . 

55 a meta or para position. 

In the general formula (lb): 



35 



40 



45 
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s 



Q — 



N 




(lb) 



Q represents a group having the formula R-A-B-, the formula: 



10 




15 



or the formula: 



20 




25 and A, B, E p R, R 1 , R 2 , X, and Y are as defined above, preferable examples of substituents for the substituted or unsub- 
stituted phenyl group, substituted or unsubstituted phenoxy group, or substituted or unsubstituted benzoyl group repre- 
sented by R include a halogen atom such as a fluorine atom, a chlorine atom and a bromine atom, a hydroxyl group, a 
C-i - C 5 alkokyl group which may be branched such as a methoxy group and an ethoxy group, and a Ci - C 5 alky! group 
which may be branched and may be substituted by a halogen atom, such as a methyl group, an ethyl group and a trif- 

30 luoromethyl group. Examples of a halogen atom of the - C 5 alkyl group which may be branched and may be substi- 
tuted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. 

Examples of the cycloalkylene group represented by A include a 1,1-cyclopropylene group, a 1 ,2-cyclopropylene 
group, a 1,1-cyclobutylene group, a 1,1-cyclopentylene group, a 1,1-cyclohexylene group, etc., preferably a C3 - C 6 
cycloalkylene group, particularly preferably a 1 , 1 -cyclopropylene group or a 1 ,2-cyclopropylene group; preferable exam- 

35 pies of the alkenylene group of the alkenylene group which may be substituted by a lower alkyl group include, preferably 
a C 2 - C 4 alkenylene group such as a vinylene group and a butadienylene group, particularly preferably a vinylene 
group; preferable examples of the lower alkyl group of the alkenylene group which may be substituted by a lower alkyl 
group include a methyl group, ethyl group, propyl group, or isopropyl group; preferable examples of the alkoxyl group of 
the dialkoxymethylene group include a C 1 - C 5 alkoxy group which may be branched such as a methoxy group and an 

40 ethoxy group; and, further, the dialkoxymethylene group may be a cyclic acetal such as an ethylene acetal. 

Preferable examples of the alkylene group of the alkylene group which may be substituted by a hydroxyl group or 
an alkoxy group represented by B include preferably a - C 6 alkylene group which may be branched such as a meth- 
ylene group, dimethyiene group, trimethylene group, tetramethytene group, methylmethylene group, propylene group, 
cyclopropylmethylene group, etc., particularly preferably a methylene group, dimethyiene group, tetramethytene group, 

45 or cyclopropylmethylene group. Preferable examples of the alkoxy group of the alkylene group which may be substituted 
by an alkoxy group include a C1 - C5 alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. 

Preferable examples of the halogen atom represented by R 1 or R^ include a fluorine atom, a chlorine atom, or a 
bromine atom; preferable examples of the alkyl group which may be substituted by a halogen include C 1 - C 5 alkyl group 

so which may be branched, such as a methyl group, an ethyl group, and a trrfluoromethyl group; and preferable examples 
of the alkoxy group include a C n - C 5 alkoxy group which may be branched, such as a methoxy group and an ethoxy 
group. Preferable examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include 
a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y include a fluorine atom, chlorine atom, and bro- 

55 mine atom may be mentioned; preferable examples of the alkoxy group include a - C 5 alkoxyl group which may be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group which may be 
substituted by a halogen atom include a C r C 5 alkyl group which may be branched, such as a methyl group, ethyl 
group, trifluoromethyl group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen 
atom include a fluorine atom, chlorine atom, and bromine atom. 
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When X is an oxygen atom, the 
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substitution of X for the benzene ring is in an ortho. meta, or para position, prefer- 



^^xTa^enegrou, the substitution 0 «X for the benzene ring is in an ortho.meta. or para position, pref- 

erably a meta or para position. 
5 In the general formula (Ic): 



10 




(Ic) 



Q represents a group of the formula R-A-B-, 
15 the formula: 




20 



25 



30 



35 



40 



45 



50 



or the formula: 




a a « p r Ri R2 x and Y are as deJined above, preferable examples of substituents for the substituted or unsub- 
and A B E, R R , R . . X. Phenoxy group, or substituted or unsubstituted benzoyl group repre- 

wmmmmim 

an alkoxy ^^^f^ B ^^^ x ^S^ grSup. methy.methy.ene group, propyiene group, 
ylene group, dimethylene group tr ^^^upi * * dimethy | e ne group. tetramethylene group, 
cyclopropylme^ 

brom.ne atom; | "T^J^ JJJSS! group, and a trifluoromethyl group; and preferable examples 
which may be bmnchedsuchas a 9 ^ such as « methoxy group and an ethoxy 
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a fluorine atom, chlorine atom, and bromine atom. 

Preferable examples of the halogen atom represented by E or Y include a fluorine atom, chlorine atom, and bro- 
mine atom may be mentioned; preferable examples of the alkoocy group include a - C 5 alkoxyl group which may be 
branched, such as a methoxy group and an ethoxy group; and preferable examples of the alkyl group which may be 
5 substituted by a halogen atom include a C-i - C5 alkyl group which may be branched, such as a methyl group, ethyl 
group, trifluoromethyl group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen 
atom include a fluorine atom, chlorine atom, and bromine atom. 

The substitution of X for the benzene ring may be in an ortho, meta, or para position, preferably a meta or para posi- 
tion. 

10 In the general formula (Id): 




R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, an alkoxy 
group, or a hydroxyl group, R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a 
lower alkyl group, or R 4 and R 5 are taken together to represent -0-, R 6 represents a hydrogen atom, a hydroxyl group, 

25 an alkoxy group, or an alkyl group, n is an integer of 1 to 6, and E, X, and Y are as defined above, 

preferable examples of the halogen atom represented by R 3 include a fluorine atom, a chlorine atom and a bromine 
atom; preferable examples of the alkyl group which may be substituted by a halogen atom include a C 1 - C 5 alkyl group 
which may be branched such as a methyl group, an ethyl group and a trifluoromethyl group; and preferable examples 
of the alkoxyl group include a C-i - C 5 alkoxy group which may be branched such as a methoxy group and an ethoxy 

30 group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. Examples of the lower alkyl group represented by R 4 or R 5 include a methyl 
group, an ethyl group, a propyl group, and an isopropyl group. Preferable examples of the alkoxyl group represented by 
R 6 include a - C 5 alkoxyl group which may be branched such as a methoxy group and an ethoxy group; and prefer- 
able examples of the alkyl group include a C1 - C 5 alkyl group which may be branched such as a methyl group, an ethyl 

35 group, and a propyl group. 

Preferable examples of the integer shown by n include 1 , 2, and 3. 

When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta, or para position, prefer- 
ably a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta, or para position, pref- 
40 erably a meta or para position. 
In the general formula (le): 



45 



50 




E, R 3 , R 4 , R 5 , R 6 , X, Y, and n are as defined above, preferable examples of the halogen atom represented by R 3 include 
a fluorine atom, a chlorine atom and a bromine atom; preferable examples of the alkyl group which may be substituted 
55 by a halogen atom include a Ci - C 5 alkyl group which may be branched such as a methyl group, an ethyl group and a 
trifluoromethyl group; and preferable examples of the alkoxyl group include a C 1 - C 5 alkoxy group which may be 
branched such as a methoxy. group and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. Examples of the lower 
alkyl group represented by R 4 or R 5 include a methyl group, an ethyl group, a propyl group, and an isopropyl group. 
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Preferable examoles of the alkoxyl group represented by R 6 include a C, - C 5 alkoxyl group which may be branched 

which may be branched such as a methyl group, an ethyl group, and a propyl group. 
Preferable examples of the integer shown by n include 1 , 2, and 3. 

S£!xk an Si atom, the substitution of X for the benzene ring is in an ortho. meta, or para posrtion. prefer- 

XTx^methylene group, the substitution of X for the benzene ring is in an ortho. meta, or para position, pref- 
erably a meta or para position. 
In the general formula (If): 



10 



15 



20 



25 



30 



35 



40 




(CHR 6 )n- 




p R3 r4 r5 r6 x Y and n are as defined above, p^^^^ 

a fluorine Som a chlor^e atom and a bromine atom; preferable examples of the alkyl group wh.ch may be substrtuted 
h^h^ Ci ■ C 5 alkyl group which may be branched such as a methyl group, an ethyl group and a 

SuoS - * e ^ group include a C, - C 5 altocy group which may be 

hSn^such iamethoiy group and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
besubS^ 

oe suDsniuiea oy i a y and &n lsopropy | group , 

ffiS le X grStp^enS by A ncludeVc, - C 5 afkoxy, group which may ^e branched 
such aTameC group and an ethoxy group; ard preferable examples d the alkyl group include a Cl -C 5 alkyl group 
which may be branched such as a methyl group, an ethyl group, and a propyl group. 

In the general formula (lg): 



R' 




»).-N 




45 



50 



55 



R7reDreserrtsahydrogenatom,ahalogen atom, an alkyl group ^*^y tos *^^l^^ m ^ ft ^ 
L T^a^droxvl orouD R 8 and R 9 are the same or different from each other and represent a hydrogen atom, or an 
a ^o^SrtWS L token together to represent a methylene group. R represents a hydrogen atom, a 
fiSJS an atoxy group or an alky, group, m is an integer from 0 to 6, and E, X and Y are as defined I 
Z^ZZ^i^ of the haloaen atom represented by R 7 include a fluorine atom, a chlorine atom, and a bromine 
<5 Itoti^W wWch may be substituted by a halogen atom include a C, - C 5 alkyl group 
a methyl group, an ethyl group and a trif luoromethyl group; and preferable examples 
2 he 2* \SS "die 1 c JlJip whi* maybe branched such as a methoxy group, and an ethoxy 
oro^o tZSSttl > Mogenatomof the alkyl group which maybe substrtuted by a halc^en atom include a fluonne 

atom ^toatom and a bromine atom. Preferable examples of the alkyl group represented by R 8 or R 9 -ncludea 
atom a chtorme^ aom ana ^ ^ ^ group and fl Pref ^ 

exanSes 2 rLTgroup represented by R 10 include a C, - C 5 aJkoxy group which may be branched such as a 
SSm «Sf *S Oroup; and preferable examples of the alkyl group indude a C, - C 5 alky, group wh,ch 
may be branched such as a methyl group, an ethyl group, and a propyl group. 
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Preferable examples of the integer of 0 to 6 shown by m include 0, 1 , 2, 3, and 4. 

When X is an oxygen atom, the substitution of X for the benzene ring is in an ortho, meta, or para position, prefer- 
ably a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta or para position, pref- 
erably a meta or para position. 
In the general formula (Ih): 



w 



15 



20 



25 



30 




(CHR ,0 ) m - 




E, R 7 , R 8 , R 9 , R 10 , X, Y and m are as defined above, preferable examples of the halogen atom represented by R 7 
include a fluorine atom, a chlorine atom, and a bromine atom; preferable examples of the alky! group which may be sub- 
stituted by a halogen atom include a C 1 - C 5 alkyl group which may be branched such as a methyl group, an ethyl group 
and a trif luoromethyl group; and preferable examples of the alkoxyl group include a - C 5 alkoxy group which may be 
branched such as a methoxy group, and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. Preferable examples 
of the alkyl group represented by R 8 or R 9 include a - C 5 alkyl group which may be branched such as a methyl group, 
an ethyl group, and a propyl group. Preferable examples of the alkoxy group represented by R 10 include a C| - C 5 alkoxy 
group which may be branched such as a methoxy group and an ethoxy group; and preferable examples of the alkyl 
group include a C-j - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a propyl group. 
Preferable examples of the integer of 0 to 6 shown by m include 0, 1 , 2, 3, and 4. 

When X is an oxygen atom, the substitution of Xfor the benzene ring is in an ortho, meta or para position, preferably 
a para position. 

When X is a methylene group, the substitution of X for the benzene ring is in an ortho, meta, or para position, pref- 
erably a meta or para position. 
In the general formula (li): 



35 



40 




i) 



E, R 7 , R 8 , R 9 , R 10 , X, Y and m are as defined above, preferable examples of the halogen atom represented by R 7 
45 include a fluorine atom, a chlorine atom, and a bromine atom; preferable examples of the alkyl group which may be sub- 
stituted by a halogen atom include a Ci - C 5 alkyl group which may be branched such as a methyl group, an ethyl group 
and a trif luoromethyl group; and preferable examples of the alkoxyl group include a C 1 - C 5 alkoxy group which may be 
branched such as a methoxy group, and an ethoxy group. Examples of the halogen atom of the alkyl group which may 
be substituted by a halogen atom include a fluorine atom, a chlorine atom, and a bromine atom. Preferable examples 
so of the alkyl group represented by R 8 or R 9 include a Cj - C 5 alkyl group which may be branched such as a methyl group, 
an ethyl group, and a propyl group. Preferable examples of the alkoxy group represented by R 10 include a C 1 - C 5 alkoxy 
group which may be branched such as a methoxy group and an ethoxy group; and preferable examples of the alkyl 
group include a C-\ - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a propyl group. 
Preferable examples of the integer of 0 to 6 shown by m include 0, 1 , 2, 3, and 4. 
55 The substitution of X for the benzene ring is in an ortho, metal or para position, preferably a meta or para position. 
Among the compounds represented by the general formula (I), particularly preferable compounds are as follows: 
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30 
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Ar' 



w 



15 




20 



25 



wherein, Ar represents a phenyl group and E, X, and Y are as defined above. 

Further, the present invention provides compounds having the general formula (V) and their salts: 



cr ) 




30 



35 



wherein, Q* represents a group having the formula: 



R'-A-B- 



in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubsituted phenoxy group, or 
substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 
40 B represents an alkylene group which may be substituted by a hydroxy group or an alkoxy group; 

a group having the formula: 



45 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxy! group; or 
so a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
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10 



15 



20 



an alkoxy group, or a hydroxy! group. ... .. 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene nng is in an ortho, 

m6ta ' E ano^Y m?y°be the same or different from each oher and represent a hydrogen atom, a hydroxy! group, a halo- 
aen atom an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a bond. 
Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitrogen atom 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubsttuted 
alkylene group, R' does not represent an unsubstituted phenyl group. 

Preferable examples of substituent for the substituted or unsubstituted phenyl group, substituted or unsubstituted 
phenoxy group or substituted or unsubstituted benzoyl group represented by R' include a halogen atom such as a flu- 
orine atom, a chlorine atom, and a bromine atom, a hydroxy! group, a C, - C 5 alkoxy group which may be branched such 
as a methoxy group and an ethoxy group, a - C 5 alkyl group which may be branched and may be substrtuted by a 
halogen atom such as a methyl group, an ethyl group and a trifluoromethyl group. Examples of the halogen atom of the 
C, - C 5 alkyl group which may be branched and may be substituted by a halogen atom include a fluorine atom, a chlo- 

rine atom, and a bromine atom. 

The preferable examples of the cycloalkylene group, the alkenylene group which may be substituted by a lower 
alkyl group or the dialkoxymethylene group represented by A, preferable examples of the alkylene group which may be 
substrtuted' by a hydroxyl group or an alkoxy group represented by B. preferable examples of the halogen atom, the 
alkoxy group or the alkyl group which may be substituted by a halogen atom represented by E or Y. and preferable 
examples of the halogen atom, the alkyl group which may be substituted by a halogen atom, and the alkoxy group rep- 
resented by R 1 or R 2 are the same as with A, B, E, Y, R 1 and R 2 in the above general formula (I). 

The present invention further provides compounds having the general formula (I") and their salts: 



25 



30 



35 



40 




( I") 



wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R f represents a substitued or unsubstituted phenyl group, substituted or unsubstituted phenoxy group, or sub- 
stituted or unsubstituted benzoyl group, ^ Kw * 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents a hydroxyl group- or alkoxyl group-substrtutable an alkylene group which may be substrtuted by a 
hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



55 
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5 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
to an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring is in an ortho, 
meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a hal- 
ogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 
15 the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connecting 

bond and B is an unsubstituted alkylene group, R' does not represent an unsubstituted phenyl group. 

The preferable examples of the substituent of the substituted or unsubstituted phenyl group, substituted or unsub- 
stituted phenoxy group, or substituted or unsubstituted benzoyl group represented by R\ preferable examples of the 
cycloalkyiene group, the alkenylene group which may be substituted by a lower alkyl group or the dialkoxymethylene 
20 group represented by A, preferable examples of the alkylene 9 r o"P wnicn "^y be substituted by a hydroxyl group or an 
alkoxy group represented by B, preferable examples of the halogen atom, the alkoxy group, or the alkyl group which 
may be substituted by a halogen atom represented by E or Y, and preferable examples of the halogen atom, the alkyl 
group which may be substituted by a halogen atom, and the alkoxy! group represented by R 1 or R 2 are the same as 
with R\ A, B, E, Y, R 1 and R 2 in the above general formula (I 1 ). 
25 The compounds having the general formula (I") include the compounds having the general formulas (l"a) and (l"b). 
In the general formula (Pa): 



30 




35 wherein, Q', E, X, and Y are as defined above. 
In the general formula (l"b): 



40 




wherein, Q\ E, X, and Y are as defined above. 
45 The present invention further provides compounds having the general formula (\ nr ) and their salts: 



50 




E 



wherein, Q' represents a group having the formula: 

55 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, substituted or unsubstituted phenoxy group, or sub- 
stituted or unsubstituted benzoyl group, 
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A represents a connect bond, a cyc.oalky.ene group, an alkenylene group whioh may be substituted by a 
lower alkvl aroup a dialtoxymethylene group, or a hydroxyiminomethylene group, ana 

Brepresente an alkylene group which may be substituted by a hydroxy group or an alkoxy group, 
a group having the formula: 



70 



15 



20 



25 



30 



35 



40 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
an alkoxyl group, or a hydroxyl group; or 
a group having the formula: 




in which R* represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen atom, 
ana ^re£^^ 

or P^a Posffion^nd ^ rf & hydrQgen ^ a hydr0 xyl group, a hal- 

C***n. group jtn. ^ e ^*™J^ W !£mu>) by a hydro* gW or 
R. A. B, E, Y, R< .nd R? J Mb. •"■^JJJ* (r) , rt (r) d , he ^ MMn MA isomer. H. 

In the general formula (Ha): 



45 



50 



55 




(Ha) 
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5 




to wherein, E represents a hydrogen atom, hydroxyl group, a halogen atom, an alkoxy group, or an alkyl group which may 
be substituted by a halogen atom, Y' represents a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl group 
which may be substituted by a halogen atom, and the substitution of the benzene ring bonding with the tetrahydropyri- 
dine ring and group -CH 2 C6H 4 Y' is in an ortho, meta, or para position. 

According to the present invention, further, there are provided compounds having the general formula (He): 



20 




wherein, E represents a hydrogen atom, a hydroxyl group, a halogen atom, an alkoxyl group, or an alkyl group which 
may be substituted by a halogen atom, Y* represents a hydroxyl group, a halogen atom, alkoxyl group, or an alkyl group 
25 which may be substituted by a halogen atom, and the substitution of the benzene ring bonding with the piperidine ring 
and the group -CH 2 C 6 H 4 Y' is in a meta or para position. 

According to the present invention, further, there are provided compounds having the general formula (Ilia): 




(Ilia) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
40 halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

According to the present invention, further, there are provided compounds having the general formula (Illb): 



E 



45 




(Illb) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom. 

The compounds (la), (Id), (Ig) and (l"a) in the general formulas (I), (I 1 ), and (D wherein Z represents a carbon atom 
and the compounds (lb), (le), (Ih) and (l"b) wherein Z represents CH may be synthesized from compounds having the 
55 general formula (II): 
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10 



15 



20 



25 



30 



whPrein E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
Sen a^om anX group, or an *l group which may be substrtuted by a halogen atom, and the dotted line 
shows the presence or absence of a bond. 

The compounds (II) are explained by the general formulas (lid), (He), (lit) and (llg). 

In the general formula (lid): 





HN V-/ <) Ti I <»«> 



TiST arS r^Sg Z andTreferaWe examples of the alky, group which may be substituted by a halogen 
oxy group .and an P an ^ group and a trif , uorome thyl 

K a cJoL atom, and a bromine atom. The substitution of the benzene nng bonding w,* the tetrahydropyndme 
ring and the group -OC 6 H 4 Y is in an ortho. meta, or para position, preferably a para pooton. 
In the general formula (He): 





E 



35 



orSaole^^^ 

ST. iS LXtuflon of me benzene ring bonding with the pipeline ring and 
the group -OC 6 H 4 Y is in an ortho, meta, or para position, preferably a para position. 
In the general formula (I If): 



40 



45 



50 




(III) 



55 p'eflLrex^ 

« ?m nrlSSmoles of the altoxyl group include a C, - C 5 alkoxy group which may be branched such as a meth- 
od T S \T2w ^a7ol preferable examples of the alkyl group which may be substituted by a halogen 
SSdtaC^^ 
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group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the benzene ring bonding with the tetrahydropyridine 
ring and the group -CH 2 C 6 H 4 Y is in an ortho, meta, or para position, preferably meta or para position. 
In the general formula (llg): 

5 




(ng) 



wherein, E and Y are as defined above, 

preferable examples of the halogen atom represented by E or Y include a fluorine atom, a chlorine atom, and a bromine 

is atom; preferable examples of the alkoxyl group include a C-, - C 5 alkoxy group which may be branched such as a meth- 
oxy group, and an ethoxy group; and preferable examples of the alkyl group which may be substituted by a halogen 
atom include a C 1 - C 5 alkyl group which may be branched such as a methyl group, an ethyl group, and a trif luoromethyl 
group. Examples of the halogen atom of the alkyl group which may be substituted by a halogen atom include a fluorine 
atom, a chlorine atom, and a bromine atom. The substitution of the benzene ring bonding with the piperidine ring and 

20 the group -CH 2 C 6 H 4 Y is in an ortho, meta, or para position, preferably meta or para position. 

The compounds of the general formulas (I). 00, 0") or (P). for example, may be synthesized in the following man- 
ners. These methods will be successively explained below. 

The compounds (la), (Id), (ig), and (i"a), (If) of the general formulas (I), (I*), and (l M ) wherein Z represents a carbon 
atom and the compounds (lb), (le), (Ih), and (l"b), (Ig) wherein Z represents CH can be obtained as follows: 

25 The compound (llh) is obtained from a known starting material (IV) (step 1), then the compound (Hi) is obtained 
from the compound (llh) (step 2). The compounds (la), (Id), (Ig), or (l"a) can be obtained from the compound (llh) (step 
3) and the compound (lb), (le), (Ih), or (l"b) can be obtained from the compound (Hi) (step 4). 

For compounds having the general formulas (I), (P), and (I") wherein A represents an alkenylene group, the com- 
pound (Ij) can be obtained from the compound (llh) (step 5) and the compound (Ik) can be obtained from the compound 

so (Hi) (step 6). 

For compounds having the general formulas (I), (I 1 ), and (1") wherein B represents a hydroxyl group-substituted 
alkylene group, the compound (II) can be obtained from the compound (llh) (step 7) and the compound (Im) can be 
obtained from the compound (Hi) (step 8). 

For compounds having the general formulas (I), (0, and (H wherein B represents a methylene group, the com- 
35 pound (In) can be obtained from the compound (llh) (step 9) and the compound (lo) can be obtained from the com- 
pound (Hi) (step 10). 

Further, the compounds (Ic), (If), or (li) having the general formula (I) wherein Z represents a nitrogen atom or the 
compound (H having the general formula (0 wherein Z represents a nitrogen atom can be obtained from the known 
starting material (X) (step 1 1). 

40 

Stepl: 

The compound (llh) can be synthesized in accordance with the following method from the known starting material 

(IV): 

45 



50 



55 
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wherein E X and Y are as def ined above, E' and Y" may be the same or different and represent a hydrogen a ^m. a 
hXTn a\om aTkoxyl group, or a haiogen atc^-subsMutable alky, group, and D represents a tert-butoxycarbonyl 
group, ethoxycarbonyl group, or acetyl group. 

That is, the aryl bromide derivative having the genera) formula (IV) is converted by the » conventonj ^ethod to fhe 
coneiondng arylGrignard reagent or aryl lithium reagent, then is all owed to read .n tetrahydrofu^^ 
yScS 

SrnSZSIe with 1 to 1.5 equivalents of the known starting material N-tert^utc^camonyl-4-p.per.done, N- 
etoZ^WP**™, or N-acety.-4-piperidone for 1 to 6 hours so as to obtain the compound havmg the gen- 

6ral SsSg substance (IV) used in the reaction is a known compound as described in Martin et aL [L Martin et al: 
j m2 <5ST»W7 (1 9 79)] or can be synthesized by the similar method. For example, 4-bromodphenylether, 4- 
t££i!Sum. 2 bro^odiphenytmethane. 3-bromo^ipheny.methane. 4-bromodiphenylmettene, 2-bromo-4 - 
SrSenWrnSnane. 3-bromo-4*fluorodiphenylmethane, 4-bromo-4'-fluorodiphenylmethane, 2-bromo-4 -chloro- 

diphSS^ 

S ribromo-4-methoxy-4'-fluorodiphenylmethane, 3-bromo^-methoxy^^hlorodiphenylmethane. 3-bromo- 

methan^r5^omo-2-methoxy-4'-fluorodiphenylmethane. 5-bromo-2-methoxy-4'-chlorod,phenylmethane. 5-bromo-2 4 . 

^SSSSS^S^ ^ Grignari reagent and the oraanolithium reagent, use may be made of he various 
melhodTdeSied i 'the "Compendiu^ for Organic Synthesis" (Wiley-.nterscience: A Division of John W,.ey & Sons 

^The compound obtained from the reaction can be used as is for the next step or if necessary can be used after puri- 
fication by a generally used purification method such as recrystallization or column cholegraphy. 

Ne\d the compound (V) thus obtained is treated under non-solvent conditions or m ^ 6r ^ n \ 6iet ^^ n ' 
ethylenegly^rXletne , benzene, toluene, methylene chloride, chloroform, carbontetrachlor.de vvater methanol, 
SS fiESmSm* not participating in the reaction, at -20 to 150°C. preferably 0 to 80°C. wrth 1 to 2 ^ equn«- 
Ss of omanic acids such as acetic acid, trifluoroacetic acid, methanesulfonic acid, tofluoromethanesuKon.c acid, and 
he Hke Sgan ic aS such as hydrochloric acid. suHuric acid, nrtric acid, and the like for 1 to 12 hours, or the com- 
P?und I M "sTet to rict in benzene, toluene, methylene chloride, chloroform, carbon ^ W ^ e ^ an ^ n ^ 
Sot parte toat ng in the reaction, if necessary in the presence of triethylamine. pyridine, di.sopropylefhylam.ne. or other 
Sales a? S to 50°C preferably 0 to 100'C. with 1 to 5 equivalents of thionylchloride. methane sulfonylchlor.de. tnf- 
Somethane su.fony.chU tkoromethanesulfonic acid anhydride. P- toluene 

chloride or other acid chloride derivatives for 1 to 6 hours, then performing an acid treatment s.m.lar to the above, so 
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as to obtain a compound having the general formula (llh). Further, compounds having the general formula (I In) wherein 
E or Y represents a hydroxyl group can be obtained by dealkylating a compound having the general formula (llh) 
wherein E or Y represents an alkoxy group using the various methods described in "Protective Groups in Organic Syn- 
thesis" (T. W. Greene. John Wiley & Sons Ltd.) etc. 

Step 2: 

The compound (llh) obtained in step 1 can be reduced to synthesize the compound (III): 



10 




15 ( 1 1 h ) (Hi) 

(wherein, E, X, and Y are as defined above.) 

That is, the compound (llh) obtained in step 1 can be hydrogenated in the presence of palladium carbon, platinum, 
20 or another catalyst in methanol, ethanol, ethyl acetate, or another solvent not participating in the reaction at room tem- 
perature so as to convert it to the compound having the general formula (Hi). Further, in the present reaction, if neces- 
sary, acetic acid, hydrochloric acid, or another acid may be added. 

Step 3: 

25 

The compound (llh) obtained in step 1 can be reacted with the compound (VI) or (VI') to synthesize the compounds 
(la), (Id), (Ig), or (l"a) having the general formula (I), (Y) and (I") wherein Z is a carbon atom. 
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15 



20 



25 



Q-W (VI) ° r Q' -W (YD 




(CHR 6 ) 




(Id) 



30 



35 



40 




.(CHR 



(Ig) 




or 



Q' - N 




45 



50 



55 



(wherein. Q, Q', E, X, Y. R 3 , R* R 5 . R 6 , R 7 . R 8 , R 9 . R 10 > m. and n are as defined above, and W represents a group able 

to be easily exchanged with an amine group). . . 

tu.1 is the compound (llh) obtained in step 1 may be allowed to react in tetrahydrofuran. d.ethylether ethyleneg- 
MMjSSn acetonrtrile. benzene, toluene. dimethylformamide. dimethylsultadde. or ancjer •*£ 
in the reaction in the presence of triethylamine. diisopropylethylamine. pyndine. or another orgamc 
b^SS ^p^SSumXe. potassium hydride, sodium amide, sodium ethoxide. potassium tert-butox- 
S s^^ SrSe potassium hydroxide, sodium carbonate, potassium carbonate cesium cart^nate, ™fluo- 
nde or oTer Romanic bases, at -20 to 150-C. preferably room temperature to 100°C, wrth 1 to 1 .5 equ.va lente of the 

™our^ 

SToTa) ?5rtS n the present reaction, if necessary, sodium iodide or tetrabutylammon-um ,odde .may be added. 

W is a leaving group capable of being easily exchanged with an amine group and for example .s a chlonne atonr 
brom^ne^^ atom. alMsulfonyloxy group such as a methane su.fonyloxy group or arylsuKonyloxy 
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used, for example, methyl iodide, ethyl iodide, ethyl bromide, propyl bromide, cinnamyl bromide, 3-bromo-2-methyM- 
phenyl-1-propene, 4-fluorocinnamyl bromide, (2,3,4-trimethoxy)cinnamyl bromide, 1-bromo-3-phenylpropane, (1-bro- 
moethyl)benzene, (2-bromoethyl)benzene, 4-methoxycinnamyl bromide, 2-(4-fluorophenyl)oxyethyl bromide, 2-pheny- 
loxyethyl bromide, 4-(4-f luorophenyl)oxybutyl bromide. 4-phenyloxybutyl bromide, 2-phenyloxypropyl bromide, trans-(2- 
phenyl) cyclopropylmethyl bromide. 1 -phenyl- 1-cyclopropylmethyl bromide, 1-phenyl-1-cyclopropanemethyl bromide, 

1- phenyl-1-cyclopentanemethyl bromide, phenacyl bromide, 2-bromo-4 , -methoxyacetophenone, 2-bromo-4'-fluoroace- 
tophenone, 2-bromo-4'-chloroacetophenone, 2-bromopropiophenone, 2-bromo-2\4'-dimethoxyacetophenone, 2- 
bromo-2',5'<limethoxyacetophenone, 2-bromo-4'-methylacetophenon, 4-chlorobutyrophenone, 4-chloro-4-fluorobuty- 
rophenone, 2-bromomethyl-2«phenyl-1 ,3-dioxolane, 2-bromomethyl-2-(4-fluorophenyl)-1,3<lioxolane, 2-bromomethyl- 

2- (4-chlorophenyl)-1 ,3-dioxolane, 2-bromomethyl-2-(4-methoxyphenyl)-1 ,3-dioxolane, 2-(1 -bromoethyl)-2-phenyl-1 ,3- 
dioxolane, 2-bromomethyl-2-(4-methylphenyl)-1,3-dioxolane, 2-bromomethyl-2-(2,4-dimethoxyphenyl)-1 ,3-dioxdane, 
2-bromomethyl-2-(2,5-dimethoxyphenyl)-1,3-d ioxolane, 2,3,4-trimethoxybenzylchloride, benzyl bromide, 4-fluoroben- 
zyl bromide, 2-fluorobenzyl bromide, 3-fluorobenzyl bromide, 4-(trifluoromethyl)benzyl bromide, 2-(trifluoromethyl)ben- 
zyl bromide, 3-(trifluoromethyl) benzyl bromide, 2-bromo-1-indanone, 2-bromomethylbenzofuran, (2-bromo-1- 
hydroxyiminoethyl)benzene, 3-metfioxybenzyl chloride, 4-methoxybenzyl chloride, cinnamyl chloride, (2-bromo-1- 
methoxyethyl)benzene, 1-(4-chlorophenyl)cyclobutanemethyl bromide, 1-(4-chlorophenyl)cyclopentanemethyl bro- 
mide, 1-(4-methoxyphenyl) cyclopentanemethyl bromide, (2-bromo-1,1-diethoxy ethyl) benzene, etc. may be used. 

Further, the compounds of the general formulas (la) and (l M a) where A is a hydroxyiminomethylene group may be 
obtained by causing the corresponding ketone obtained in this step to react in pyridine, water, alcohol, water/alcohol or 
other solvent in the presence of pyridine, sodium hydroxide, potassium hydroxide, sodium hydrogencarbonate, potas- 
sium hydrogencarbonate, sodium carbonate, potassium carbonate or other base with hydroxyamine or its acid addition 
salt. Further, the compounds of the general formulas (la) and (l"a) where B is a hydroxyl group-substituted alkylene 
group may be obtained by reducing the corresponding ketone obtained in this step by sodium borohydride, lithium alu- 
minum hydride, aluminum dibutyl hydride, borane, and other metal reducing agents or by catalyzing hydrogenation in 
the presence of a catalytic amount of palladium carbon, platinum, etc. 

Step 4: 

The compound (VI) can be reacted with the compound (Hi) obtained in step 2 by a similar method as in step 3 to 
synthesize the compound (lb): 
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Q N 




(lb) 



Compound (le) 



10 



15 




(chr 6 ),-n; 




20 



25 



30 



35 




,(chr ,o )--n; 





40 



(I"b) 



(wherein. Q\ E. X. Y. R 3 . R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 . n. and m are as defined above) having the general formula (I), (I 1 ). 
and (I") where Z is CH. 



« Step 5: 



The compounds (Ij) having the general formulas (I), (!'), and (H wherein A is an alkenylene group and Z is a carbon 
atom can be synthesized from the compound (llh) obtained in step 1: 



50 



55 
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R , (V|I) 



10 



( 1 1 h ) (V,,,) 



15 



E 

(I i) 



(wherein, E, X t and Y are as defined above, and R" represents a substituted or unsubstituted phenyl group.) 

That is, the compound (llh) obtained at step 1 and the cinnamic acid derivative (VII) may be condensed by an ordi- 
20 nary method to convert to the amide derivative of the general formula (VIII), then reduced in tetrahydrofuran, diethyl- 
ether, ethyleneglycol dimethylether, or another solvent not participating in the reaction at -100°C to 80°C, preferably - 
78°C to room temperature, by 1 to 5 equivalents of lithium aluminum hydride or sodium bis(2-methoxyethoxy) aluminum 
hydride for 1 to 12 hours. 

As the conditions of aforementioned amidation reaction, the various methods described in the "Compendium for 

25 Organic Synthesis" (Wiley-lnterscience: A Division of John Wiley & Sons Ltd.)) etc. may be used. For example, the 
method of treating the cinnamic acid derivative (VII) if necessary in the presence of an organic or inorganic base with 
diethylphosphate cyanide (DEPC), diphenylphosphate adide (DPPA), dicyclohexylcarbodiimide (DCC), 1 -ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride, 2-iodo-1-methylpyridinium iodide, and the like may be used, or the 
cinnamic derivative (VII) may be made by an ordinary method into an acid halide, symmetric acid anhydride, mixed acid 

30 anhydride, or other active ester, etc., then condensed with the compound (llh). 

As the cinnamic acid derivative (VII) usable in the present reaction, a commercially available or known compound 
may be used, for example, cinnamic acid, 2,3,4-trimethoxycinnamic acid, a-methylcinnamic acid, 4-hydroxy-3-methox- 
ycinnamic acid, 3-hydroxy-4-methoxycinnamic acid, 4-chlorocinnamic acid, 3-chlorocinnamic acid, 2-chlorocinnamic 
acid, 4-f luorocinnamic acid, 3-fluorocinnamic acid, 2-f luorocinnamic acid, 3,4,5-trimethoxycinnamic acid, 2-(trH luorome- 

35 thyl)cinnamic acid, 3-(trifluoromethyl)cinnamic acid, 4-(trifluoromethyl)cinnamic acid, 2-hydroxycinnamic acid, 3- 
hydroxycinnamic acid, 4-hydroxycinnamic acid, 2-methoxycinnamic acid, 3-methoxycinnamic acid, 4-methoxycinnamic 
acid, 2,6-difluorocinnamic acid, 2,4-difluorocinnamic acid, 2, 5-d'rf luorocinnamic acid, 3,4-difluorocinnamic acid, 3,5-dif- 
luorocinnamic acid, 2,6-dichlorocinnamic acid, 2,4-dichlorocinnamic acid, 3,4-dichlorocinnamic acid, 2,3-dimethoxycin- 
namic acid, 2,4<Jimethaxycinnamic acid, 2,5-dimethoxycinnamic acid, 3,4-dimethoxycinnamic acid, 3,4- 

40 (methylenedioxy)cinnamic acid, 3,5-dimethoxycinnamic acid, 3,4-dihydroxycinnamic acid, 3,4<Jimethaxy-4-hydroxycin- 
namic acid, 2,4,5-trimethoxycinnamic acid, a-methyl-2,4,5-trimethoxycinnamic acid, etc. may be used. 

The compounds obtained in aforementioned reactions may be used as they are for the next step, but may also be 
used after purification if necessary by a generally used purification method such as recrystallization or column chroma- 
tography etc. 

45 

Step 6: 

The compounds (Ik) having the general formulas (I), (I*), and (I") where A is an alkenylene group and Z is 




CH: wherein E, FT, X, and Y are as defined above can be synthesized from the compound (Hi) obtained in step 2 by the 
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similar method as step 5. 
Step 7: ^ 

5 The compounds (II) having the general formulas (I), (l% and (I") where A is a connecting bond, B is a hydroxy! 
group-substituted alkylene group, and Z is a carbon atom: 



10 



15 



20 



25 




(II) 



30 



35 



40 



45 



(wherein, I represents an integer of 0 or 1 , and E, R, X, and Y are as defined above), 
can be synthesized from the compound (I In) obtained at step 1 . 

SffSund (l.h) obtained at step 1 may be allowed to react in tetrahydrofuran. diethylether, etr^enegtycd 
dimeSer dioxane. acetonitrile, benzene, toluene, dimethyrformamide. dimethylsulfoxide methanol, ethanol. so- 
propylalcohoi:tert-butylalcohol.ethyleneglycol. or another solvent not partidpatingm the reaction at r^^^ 
to200°C P referably50»Cto150 < 'C,wtth0.9to1.5equivalenteofthecompound(IX)for1to24hours 

As the compound (IX) usable in the present reaction, a commercially available or kno^ compound may be used, 
for Sample ^epoxyetnylbenzene. (RM + )-1.2-epoxyethylbenzene. (S)-(-)-1,2-epoxyethylbenzene ( R.2R 
SemtoTopyieneo^de (lS,2S).(-)-1-phenytoropylene oxide. l.2-epoxy-3-phenoxypropylene, (K) -(-)-2-(benzyloxyme- 

2.3-epoxypropyfoenzene, glycidyl 2-methylpheny. ether 4-tertW 
5£5S epoxirapyi ether, Sorophenyl 2.3-epoxypropyl ether. 2,3-epoxypropyl 4-methoxyphenyl ether, etc. may 
h© used 

Further, in the present reaction, it necessary, triethylamine. diisopropylethylamine pyridine and other organic 
bases sodium potassium, sodium hydroxide, potassium hydroxide, sodium am.de. sod.um ethox.de. potassium tert- 
buSdHSm hy?oxkle. potassium hydroxide, sodium carbonate, potassium carbonate, ces.um carbonate, cesium 
another inorgantol cases, or sodium iodide, tetrabutylammonium iodide, lithium «ubor«te. lr*a.m chlorrte. 
zinc bromide, magnesium bromide, and other metal salts may be added alone or .n comb.nat.onsofapiural.tyof types. 

Step 8: 

Using the same method as in step 7, the compounds (Im) of the general formulas (I), (0, and (I") where A is a con- 
necting bond, Bis a hydroxyl group-substituted alkylene group, Z is CH: 
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E 

dm) 

(wherein, I, E t R. X, and Y are as defined above) can be synthesized from the compound (III) obtained at step 2. 
Step 9: 

The compounds (In) of the general formulas (I), (0, and (H wherein A is a connecting bond, B is a methylene 
group, and Z is a carbon atom can be synthesized from the compound (llh) obtained in step 1 . 




(In) 



(wherein, E, R", X, and Y are as defined above.) 

That is, the compound (llh) obtained at step 1 and 1 to 1 .2 equivalents of aldehyde (X) may be treated at room tem- 
perature to 200°C, preferably 80 to 150°C, while agitating, with 1 to 2 equivalents of formic acid to obtain the compound 
(In). Alternatively, the compound (llh) and 1 to 1.2 equivalents of aldehyde may be treated in methanol, ethanol, isopro- 
pylalcohol, water, methanol/water or another solvent not participating in the reaction, if necessary adding sodium hydro- 
gencarbonate, sodium dihydrogenphosphate, potassium dihydrogenphosphate, or aqueous solutions of the same, at - 
20 to 50°C, preferably 0°C to room temperature, by 0.3 to 2 equivalents of sodium cyanoborohydride to obtain the com- 
pound (In). 

As the compound (X) usable in the present reaction, a commercially available or known compound may be used, 
for example, benzaldehyde, 2-fluorobenzaldehyde, 2-chlorobenzaldehyde. o-anisaldehyde, m-anisaldehyde, p-anisal- 
dehyde, a,a,a-trifluoro-o-tolualdehyde, a,a,a-trrfluoro-m-tolualdehyde, a,a,a-trifluoro-p-tolualdehyde, 3-fluorobenzal- 
dehyde, 3-chlorobenzaldehyde, 4-fluorobenzaldehyde, 4-chlorobenzaldehyde, o-tolualdehyde, m-tolualdehyde, p- 
tolualdehyde, 3-fIuoro-2-methylbenzaldehyde, 2-fluoro-3-(trrfluoromethyl) benzaldehyde, 3,4-drfluorobenzaldehyde, 
2,3-drfluorobenzaidehyde, 3-fluoro-p-anisaldehyde, 2,4-dimethoxybenzaldehyde. 2,5-dimethoxybenzaldehyde, 3,4- 
dimethoxybenzaldehyde, piperonal, 1,4-benzodioxane-6-carbaldehyde, 3,5-bis(trrfluoromethyl)benzaldehyde, 3,5- 
dimethoxybenzaldehyde, 2,3-dimethyl-p-anisaldehyde, 2,3,4-trimethoxybenzaldehyde, 3,4,5-trimethoxybenzaldehyde, 
2,4,5-trimethoxybenzaldehyde, 2,4,6-trimethoxybenzaldehyde, etc. may be used. 

Step 10: 

Using the similar method as in step 9, the compound (lo) of the general formulas (I). (I 1 ), and (I") wherein A is a con- 
necting bond, B is a methylene group, and Z is CH: 
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wherein, 



Step 11: 



E, R", X, and Y are as defined above can be synthesized from the compound (Hi) obtained in step 2. 



The compounds (Ic), (If), or (li) having the general formula (I) wherein Z is a nitrogen atom or the compound (P) 
having the general formula (I 1 ) wherein Z is a nitrogen atom: 




V 



-> HN N 




E' 



(XI) 



E 

(ill) 
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E 




E 

(!'•') 

(wherein, Q, Q\ E, E\ X, Y, Y", R 3 f R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 . n, and m are as defined above) 
can be synthesized from the known starting material (X I). 

That is, by causing the aniline derivative having the general formula (XI) to react under non-solvent conditions or in 
n-butanol, tert-butylalcohol or another solvent not participating in the reaction at 80°C to 300°C, preferably 150°C to 
250°C P with 1 to 1.5 equivalents of a known bis-2-chloroethylamine hydrochloride for 1 to 12 hours, the compound of 
the general formula (III) can be obtained. 

The starting material (XI) usable in the present reaction may be a compound which is commercially available or 
known through the literature [K. Suzuki et ah: J. Org. Chem., 26, 2239 (1961)] or may be synthesized by a known 
method as described for example in Japanese Examined Patent Publication (Kbkoku) No. 6-25191. For example, 2- 
phenoxyaniline, 3-phenoxyaniline, 4-phenoxyaniline, 2-benzylaniIine, 4-benzylaniline, 4-(4-fluorophenyl)methylaniline, 
2-(4-fluorophenyl)methylaniline, 4-(4-methoxyphenyl)methylaniline, 2-(4-methoxyphenyl)methylaniline, 4-(4-chlorophe- 
nyl)methylaniline, 2-(4-chlorophenyl)methyianiline, 4-(4-trifluoropheny0methyianiline, 2-(4-trifluorophenyl)methyl- 
aniline, 2-benzyl-5-methoxyaniline, 4-benzyl-3-methoxyaniline, 2-(4-f!uorophenyl) methyl-5-methoxyaniline, 4-(4- 
fluorophenyl) methyl-3-methoxyaniline, 5-fluoro-2-(4-fluorophenyl) methylaniline, 3-fluoro-4-(4-fluorophenyl) methyl- 
aniline, 5-fluoro-2-(4-methaxyphenyl) methylaniline, 3-fluoro-4-(4-methoxyphenyl) methylaniline, 5-methoxy-2-(4-meth- 
oxyphenyl)methylaniline, 3-methoxy-4-(4-methoxyphenyl)methylaniline t etc. may be used. 



31 



EP0 755 923A1 



10 



15 



20 



25 



30 



Further h - — ^ . a-ss ssr^r potassium 

hydrogencarbonate. sodium carbonate, potass mm ^T^ 1 Q ^ „ a hydroxyl group may be obtained by 
Further, the compound having the genera, formula J ^ Eor Xe E or Y is an alkoxy grouping 
removing the protective group from the corrpourriha^ng^ 

m (7or7) by treating the said compound by the same mrto* as n_ step 3. step 5 P 
^^isomers^ 

may be separated by ordinary m f^^^^ ing optically active reagents, 

phy. high pressure liquid chromatography or the "J" £2dEi t0 the preS ent invention may be d,ssolved 
The compound having general formulas ( ). ( ). methyle ne chloride, chloroform, benzene, toluene etc. 

in a suiteble organic so^errt, for example, e^e ^ 

and treated by an inorgan.c or orgarnc ac, Ito^ ****** co-re*, s ^ ^ ^ organjc aad ^ fo 
hydrochloric acid, sulfuric acid. acW. valeric acid, succinic acid, fumanc aad. 

mic acid, acetic acid, lactic aod. oxahc ac.d mtan c aad pr^-onc apd the |ike 

maleic acid, citric acid, malic acid. benz«c aad. P**"?* 1 f^h^esent invention are low in toxic^ and can 
The compounds having the ^ ^^J^rf* X normal pharmaceutically allowable known and 
be used alone by themseh.es or rf ^^H^eS* ^ and treatment of symptoms based on ischemic d.s- 
generally used earners irrto preparations designed for ^ea^ ^ jngredient be 

Les and symptoms derived from ^ zurK - S injection, or other suitable preparation together 
administered orally or norwrally by rtsel or made * a^ 

with usually used excipients. For into gelatin capsules. Further, tablets 

or its derivatives, cellulose derives or other ^^ o ^^^° ent , sodiun, carboxycarboxymethylcellulose. 
can be prepared by adding and kneading ,n .n add*on t tne same> tnen , urt her adding talc, 
alginicacid, arable gum. and ^ e '* nde ^ 
stLic acid, and other l"°ricar*arKJ p^ng^ 

a stabilizing agent, buffer, etc. may also be ^**f. svmotoms based on ischemic d.seases and symptoms 
Tnedosage of the medicine for ^'^"^^S^^nds on various factors, for example, the 
derived from seizure* epi^M ^£^*ZTZ%Z£** form of the preparation, the frequency 

XnTs^^^^ 
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Mto^L^**^^^*^*^**""**- N :T bl 1 in- 

p n..nH No. 1 (same bel ow)) 

eoollrta, 35 n. ol 4uh«»wli«>»l ™» n "^ bre ^ e J *ZT«iaM«l 30 n* ola saturated aqueous solution 
SpLylsthe.. This was stirred tor 1 hcuuTo the ™*2 "^^s «Sed ««h saturated saline, dried, filtered. 
olanLnLoM.rae.Tlfcw^men.xIra^^ 

„, „, n-fcdyl lithium (1 .6 n»«l hex.™ soluto). ^ "T^f drop»s* This was sarred a. 0-0 lor 

r.l^notiinadsokitiOTOM.egoirMert-^^ 
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obtain a residue, which was then purified by silica gel column chromatography (hexaneiethyl acetate = 4:1) to obtain 
the above-referenced compound (2) in an amount of 2.69 g (yield 77%). 

Reference Example 3: Synthesis of N-tert-btJtoxvcarbonvl-4-r3-(4^ (3) 

The same procedure was followed as in Reference Example 2 using 3-bromo-4'-f luorodiphenylmethane to produce 
the above. 

Reference Example 4: Synthesis of N-tert43 utoxvcarbonvM-^ (4) 

The same procedure was followed as in Reference Example 2 using 4-bromo-4'-methoxydiphenylmethane to pro- 
duce the above. 

Reference Example 5: Synthesis of tEM-f3 -(4-hydroxv-3-methoxvDhend 
eridine (5) 

To a 25 ml methylene chloride solution of 0.95 g of 4-hydroxy-3-methoxycinnamic acid and 1 .24 g of the compound 
(9) synthesized in Example 2 was added under ice cooling 1.41 g of 1-e%l-3-(3-dimethylaminopropyl) carbodiimide 
hydrochloride, then the resulting mixture was stirred at room temperature for two hours. The reaction was washed with 
saturated saline, dried, filtered, then concentrated under reduced pressure to obtain a residue which was then purified 
by silica gel column chromatography (hexane:ethyl acetate = 3:1) to obtain the above-referenced compound (5) in an 
amount of 1 .62 g (yield 91%). 

Reference Example 6: Synthesis of fB-143-(4-hvdroxv-3-methoxyphenvlV1-oxo-2 -proDenvlV4-(4-phenoxvphenvn- 
1.2.3.6-tetrahvdropvridine (6) 

The same procedure was followed as in Reference Example 5 using the compound (8) synthesized in Example 1 
to produce the above. 

Reference Example 7: Synthesis of (E^4-(4-f luorophenvnmethvtphenv^ 
propenynpiperazine(7) 

The same procedure was followed as in Reference Example 5 using the compound (10) synthesized in Example 3 
to produce the above. 

Example 1: Synthesis of 4-f4-phenoxvphenvl)-1 .2,3,6-tetrahvdropvridine (8) 

To a 3 ml methylene chloride solution 772 mg of the compound (1) synthesized in Reference Example 1 was added 
dropwise under ice cooling 3 ml of trifluoroacetic acid. The resulting mixture was stirred at room temperature for two 
hours, then was adjusted by a 10% aqueous solution of sodium hydroxide to a pH = 9 to 10 and extracted with ether. 
The extract was dried, filtered, then concentrated under reduced pressure to obtain a crude crystal which was then 
recrystallized from ether/methylene chloride to obtain the above-referenced compound (8) in an amount of 250 mg 
(yield 47%). 

Example 2: Synthesis of 4-(4-phenoxvphenvnpiperidine (9) 

To a 100 ml methanol solution of 3.51 g of the compound (8) synthesized in Example 1 were added 200 mg of pal- 
ladium carbon and 1 ml of acetic acid for hydrogenation at atmospheric pressure and room temperature. After the com- 
pletion of the reaction, the insolubles were filtered off, then the filtrate was concentrated under reduced pressure. The 
obtained residue was dissolved in methylene chloride and adjusted by a 10% aqueous solution of sodium hydroxide to 
a pH 9 to 10, then was shaken. The organic layer was dried, filtered, then condensed under reduced pressure to obtain 
a residue which was then purified by silica gel column chromatography (methylene chloride:methanol = 20:1) to obtain 
the above-referenced compound (9) in an amount of 2.32 g (yield 66%). 

Example 3: Synthesis of 1 AAA 4-f luoroohenvn methvlphenvllpiperazine (10) 

A mixture of 500 mg of 4-(4-f luorophenyl)methylaniline and 445 mg of bis(2-chloroethyl)amine hydrochloride was 
stirred at 100°C for two hours, then gradually raised in temperature and stirred at 200°C for a further two hours. This 
was cooled to room temperature, then the product was purified by silica gel column chromatography (chlorofornrmeth- 
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anohwater (2% acetic acid) = 65:35:5) to obtain the above-referenced compound (10) in an amount of 503 mg (yield 
75%). 

F«mniE a- svntnocfe n< A .rA-f4-fii .r" p>"'""»"'^'°"^v"-i .2.3.6-tetrahvdropYridine U 1) 

The same procedure was followed as in Example 1 using the compound (2) synthesized in Reference Example 2 
to produce the above. 

cvompio a- S ynthesis of 4-r A-fA.tinnronhenvl^methvlphenYnpiperidine (12) 

The same procedure was followed as in Example 2 using the compound (1 1) synthesized in Example 4 to produce 
the above. 

Pv a m pi a r: svnttr«fe d-ra-M-fi n ^n phPnvnmBthviohPnvn-i 2.3.6-tetrahvdronvridine (13) 

The same procedure was followed as in Example 1 using the compound (3) synthesized in Reference Example 3 
to produce the above. 

cvompio 7- S ynthesis of 4-r3-^ -fl ll »rnnh e nvnmPthvlnhRnvnpiperidine (14) 

The same procedure was followed as in Example 2 using the compound (13) synthesized in Example 6 to produce 
the above. 

ExaOSlS » R ynthpsisnf 1-r2-( A-fi..nrnnh e nvnmethvlnhenvnpiperazine (15) 

The same procedure was followed as in Example 3 using 2-(4-f luorophenyl)methylaniline to produce the above. 

F „ n mp lr o. g vn t h~ig * A-rA.M. m f *™vph ft nvn mefhvinhenvn-i.2,3.6-tetmhydropyridine (16) 

so The same procedure was followed as in Example 1 using the compound (4) synthesized in Reference Example 4 
to produce the above. 

c^nyia in- ft ynthfirifi of 4 -r^.i™fhoxvDhftnvn methylphenyHpip$ridine (17) 

Thesame procedure was followed as in Example 2 using the compound (16) synthesized in Example 9 to produce 
the above. 

F „ 1Tr .„ c ^h.c.c nf rR^ 0 b T ^^-'^^-"^-1.g 3 R-t^hydrgpyridine (16) 

To an 8 ml acetonitrile solution of 300 mg of the compound (8) synthesized in Example 1 were added 234 mg cin- 
nan^mide^ 

added 1 0 ml of ice water. This was then extracted with ethyl acetate. The extract was dned. f .Itered, th^concentrated 
unpriced pressure to obtain a residue which was then purilied by silica gel column J^^^ 6 " 6 
Chloride methanol = 25:1) to obtain the above-referenced compound (1 8) m an amount of 320 mg (y.eld 73%). 

To an 8 ml tetrahydrofuran solution of 400 mg of the compound (5) synthesized in Reference Example 5 was addled 
under ice cooling 60 mg of lithium aluminum hydride, then the resulting mixture was stirred at ™ m ^ e ^ re j**™ 
so nou^lS 

Soride The S was dried, filtered, then concentrated under reduced pressure to obtain a res.duewh.ch was then 
pS^rS^^umn chromatography (methylene ch.oride:methano. = 20:1) to obtain the above-referenced 
compound (19) in an amount of 273 mg (yield 72%). 
55 Pvam piP ia: Svnthecic nf 1 luoro n H»™n nw e thvn-4-f4-nhmoxvphenYl)-1 ? 3 fi-tstrahydropyridine (20) 

The same procedure was followed as in Example 1 1 using the compound (8) synthesized in Example 1 and 2-(4- 
f luorophenyl)oxyethyl bromide to produce the above. 
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Example 14: Synthesis of (B^r^ h e n QX vDhenvlV1-f3<3henYl-2-propenYl)pipericlin^ (21) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and cin- 
namyl bromide to produce the above. 

Example 15: Synthesis of 4-r4-ohenoxvPh envlV1^3-phenvlpropvj^piperidine (22) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 1- 
bromo-3-phenylpropane to produce the above. 

Example 16: Synthesis of 4-(4^henox>mhenv n-143-(2.3.4-trimethoxYPhenvl)-2-PropenYnpiPeridine (23) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and (2,3,4- 
trimethoxy)cinnamyl bromide to produce the above. 

Example 17: Synthesis of (B- 1-[3-f4-hvdroxv-3-metho^ 
pyridine (24) 

The same procedure was followed as in Example 12 using the compound (6) synthesized in Reference Example 6 
to produce the above. 

Example 18: Synthesis of (EV1 -[3-f4>fluoroph envh-2HQropenvn-4-(4-phenoxvPhenvl)PiPeridine (25) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 4-f luor- 
ocinnamyl bromide to produce the above. 

Example 19: Synthesis of 4-(phenoxvphenvl) -1 -rtrans-(2-phenvncvclopropylmethvnpiperidine (26) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and trans- 
(2-phenyl)cyclopropylmethyl bromide to produce the above. 

Example 20: Synthesis of 1-r2-i4-fluorophenv1) oxvethyn -4-(4-phenoxyphenyl)piperidine (27) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-(4- 
f luorophenyl)oxyethyl bromide to produce the above. 

Example 21: Synthesis of 144-(4-fluorophenvl)oxvbLrtvll-4 -(4-phenoxvphenvl)piperidine (28) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-(4- 
f luorophenyl)oxybutyl bromide to produce the above. 

Example 22: Synthesis of 4-(4-phenoxvphenvl)-1-f(2.3.4-trimethoxyphenvl)methvllpiperidine (29) 

A mixture of 1 .27 g of the compound (9) synthesized in Example 2 and 0.8 g of 2,3,4-trimethoxybenzaldehyde was 
stirred at 120°C, then, 0.18 ml of formic acid was added dropwise. This was stirred for one hour at the same tempera- 
ture, then ethyl acetate and a saturated aqueous solution of sodium hydrogencarbonate were added and the results 
were shaken. The organic layer was dried, filtered, then concentrated under reduced pressure to obtain a residue which 
was then purified by silica gel column chromatography (hexane:ethyl acetate = 3:2) to obtain the above-referenced 
compound (29) in an amount of 1 .46 g (yield 73%). 

Example 23: Synthesis of 1-f4 -ff4-fluorophenvl)-4-oxo)butvn-4-(4-phenoxvphenvl)piperidine (30) 

To a 6 ml dimethylformamide solution of 350 mg of the compound (9) synthesized in Example 2 were added 278 
mg of 4-chloro-4'-f luorobutyiophenone, 230 mg of potassium carbonate, and 41 5 mg of sodium iodide, then the mixture 
was stirred at 80°C for 2 hours. 15 ml of ice water was added, then the product was extracted with ethyl acetate. The 
extract was washed with saturated saline, dried, filtered, then concentrated under reduced pressure to obtain a residue, 
which was then purified by silica gel column chromatography (methylene chloride:methanol = 20:1) to obtain the above- 
referenced compound (30) in an amount of 392 mg (yield 68%). 
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(21} 

Thesameprocedurewas followed as in Example 1 1 using the compound (H) synthesized in Example 4 to produce 
5 the above. 

PvsmnlP as: gynthgsjs rn-4-r4-f4 - fi..nrnnhP J ,vh methvl P henvn-1-(3-phenYl-2-prnppnYl)piperidine (32) 

ThesameprocedurewasfollowedasinE^ 
10 the above. 

rv am pla PR- Rvnt^j* A.r^. < l,,nror ^ ^^^nh^vn-l^tmns-f^nhftnyOcyclppropylmBthyllpipgridipe (33) 

The same procedure was followed as in Example 1 1 using the compound (1 2) synthesized in Example Sand trans- 
is (2-phenyl)cyclopropylmethyl bromide to produce the above. 

Pv a mn.p 27: Sv^c nf rR-A.r2-f4- f V nrn ph.nvh m^hvlohPnvn-l-f^-phenyl^-prnpPnyD-l ? 3 e^r^hydropyridine 
(341 

The same procedure was followed as in Example 11 using ^^-fluorophenyDmethylphenylJ-I^.S.e-tetrahydro- 
pyridine and cinnamyl bromide to produce the above. 

r „ n7r , r g a ^.cic nf rn.d.r2- ^ -«'^mnhpnv ft m^hvinhanvn-i-f3-nhenYi-2-pmpBnyi)piperidine(35) 

The same procedure was followed as in Example 11 using 4-[2-(4-fluorophenyDmethylpheny1]piperidine to prc^ 
the above. 

rifn m p|r r . syptheas ..p.^.nnrnnhpnvnmP^ f36) 

The same procedure was followed as in Example 1 1 using 4-[2-(4-f luorophenyl)methylphenyl]piperidine and trans- 
(2-phenyl)cyclopropylmethyl bromide to produce the above. 

r . rw .. , n . c Y ^ oeie n < ^■ A .r a .r4-flM ^hpnvn ma i^nh e nvl1-1-f3-phpnyl-2-propenyl)-1 ? 3 fi-tetrahydropyridine 

im 

The same procedure was followed as in Example 1 1 using the compound (13) synthesized in Example 6 to produce 
the above. 

F-.^ ? i ■ s epsis nf fB-4-r ? -fA-fi..nrnnhPnvn m ethvlnhpnvn-1-(3-phenvl-?-proppnyl)piperidine (38) 

Thesame procedurewas followed asinExample11 using the compound (14) synthesized in Example 7 to produce 
the above. 

F^-P- *o- nf A.r3.f4-f h. ^hPnwhm e thvlDhmvn-141mns-(2-phPnyl)cyclopr^ (39) 

The same procedure was followed as in Example 1 1 using the compound (1 4) synthesized in Example 7 and trans- 
(2-phenyl) cydopropylmethyl bromide to produce the above. 

ExjfflElfi g3j g Y "*~ te fE1-1-f A- phpnnwnhPnvh-4-f3-nhenvl-2-propenyl)piperazine (40) 

The same procedure was followed as in Example 11 using the 1-(4-phenoxyphenyl)piperazine [US4210646; 
DT263 1 885] to produce the above. 

F-n-r- & Synthesis nf ^w ynrn php^^ (41) 

The same procedure was followed as in Example 1 1 using the 1 .(4-phenoxyphenyl)piperazine and 2-(4-f luorophe- 
nyi)oxybutyl bromide to produce the above. 
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Example 35: Synthesis of (B-1-f2>ohenoxvDh envn-4-f3-ohenvl-2-DroDenvnDiperazine (421 

The same procedure was followed as in Example 11 using 1 -(2-phenoxyphenyl)piperazine [DT2631885] to pro- 
duce the above. 

Example 36: Synthesis of W2-phenoxvphe nvn-4-rtrarTS-(2-phenv^ (43) 

The same procedure was followed as in Example 11 using the 1-(2-phenoxyphenyl)piperazine and trans-(2-phe- 
nyl)cyclopropylmethyl bromide to produce the above. 

Example 37: Synthesis of (E)-1-(3-phenoxv phenvn-4-(3-phenvl-2-proDenvl)DiDerazine (44) 

The same procedure was followed as in Example 11 using 1-(3-phenoxyphenyl)piperazine [DT2631885] to pro- 
duce the above. 

Example 38: Synthesis of 1-(3^henoxvt3h enYlH-ftrans-(2-^ (45) 

The same procedure was followed as in Example 11 using 1-(3-phenoxyphenyl)piperazine and trans-(2-phe- 
nyl)cyclopropylmethyl bromide to produce the above. 

Example 39: Synthesis of 1-(4-ohenoxvphenvl) -44(2.3 ^-trimethoxvph envDmethvilDiperazine (46) 

The same procedure was followed as in Example 22 using 1-(4-phenoxyphenyl) piperazine to produce the above. 

Example 40: Synthesis of (E)-1 - r4-(4-f luorophenvl) methvlphenvn-1-f3-phenvl-2-propenYl)piperazine (47) 

The same procedure was followed as in Example 1 1 using the compound (1 0) synthesized in Example 3 to produce 
the above. 

Example 41: Synthesis of (E)-1 -f444-f luorophenvnmeth^^ 

m 

The same procedure was followed as in Example 11 using the compound (10) synthesized in Example 3 and 
(2,3,4-trimethoxy) cinnamyl bromide to produce the above. 

Example 42: Synthesis of (E)-1-r4-(4-fluorophe nvnmethvlPhen^ 
zine (49) 

The same procedure was followed as in Example 12 using the compound (7) synthesized in Reference Example 7 
to produce the above. 

Example 43: Synthesis of (E)-1-r4-(4-f luorophenvl) methy|phenvn-4-r3-(4-fluorophen vl)>2-propenynpiperazine (50) 

The same procedure was followed as in Example 11 using the compound (10) synthesized in Example 3 and 4- 
f luorocinnamyl bromide to produce the above. 

Example 44: Synthesis of (E)-1-(2-benzy|phenvl)-4-(3-Phenvl-2-prQpenYl)piperazip e (51) 

The same procedure was followed as in Example 1 1 using the 1 -(2-benzylphenyl)piperazine [Japanese Examined 
Patent Publication (Kokoku) No. 6-25191] to produce the above. 

Example 45: Synthesis of (B-l-(2>benzvlp henvl)-4-rtrans-(2-Phenvl)cvcloproPvlmethvnpiperazine (52) 

The same procedure was followed as in Example 11 using 1-(2-benzylphenyl)piperazine and trans-(2-phe- 
nyl)cydopropylmethyl bromide to produce the above. 

Example 46: Synthesis of (E)-1-f2-(4-f luorophenvl) methvlphenyn-4-(3 -phenvl-2-propenvnpiperazine (53) 

The same procedure was followed as in Example 1 1 using the compound (1 5) synthesized in Example 8 to produce 
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the above. 

BarnciS 47: Synth e sis g! (EHJgi^i U igfiBbfiaffl methvlDhpnvn-^tmnMg-P^n^rYrlopTopYlmethYnPiPgrazine ($4) 

The same procedure was followed as in Example 1 1 using the compound (1 5) synthesized in Example 8 and trans- 
(2-phenyl)cyclopropylmethyl bromide to produce the above. 

PvamnlP 4S: Synth-* nf (EHjA^jU fi l^^ f55) 

The same procedure was followed as in Example 1 1 using the compound (1 0) synthesized in Example 3 and trans- 
(2-phenyl) cyclopropylmethyl bromide to produce the above. 

Pv fl mnl fl 49: Sfffl— ■« ei i-rd-fA.1lu o rnnh fl nvhm e thvl P henvn-4-[fP.3,4-trimethnvYPhPnyl)methYn piperazine (56) 

The same procedure was followed as in Example 22 using the compound (10) synthesized in Example 3 to produce 
the above. 

Fvamnle 50: Synthesis, f* 4j4^4Ju ja gbJ!^^ f57) 

The same procedure was followed as in Example 1 1 using the compound (1 0) synthesized in Example 3 and 4-(4- 
fluorophenyl)oxybutyl bromide to produce the above. 

Pvsm plP 51: Synthesis flt mmiW Xtos M mB thvl D henvn-4-[4-f(4-tluoro P hpny|)-4-oxn)hinYl1piperazine (58) 

The same procedure was followed as in Example 23 using the compound (1 0) synthesized in Example 3 to produce 
the above. 

FT , nm p| P * ? - fty n«h.«is n A .f4- r rhfn^ h °"^- 1 -' 1 -^ Bn ^ (59) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 1 -phe- 
nyl-1-cyclopropanemethyl bromide to produce the above. 

c va mpi a R ynthftsifi of 1 .cthvl-^MHahenoYvnhenvr) piperidine (60) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and ethyl 
iodide to produce the above. 

FYam ple 54: Synt^is "* Hfc(4jfJufliaofafinyJ) methvlnhenvlM-methylpinerazine (61) 

The same procedure was followed as in Example 11 using the compound (10) synthesized in Example 3 and 
methyl iodide to produce the above. 

^-T- «■ gyr ^is n, A .r4.f4-fl r ^h^m e ihvlph^-1-f1^henyl-1-c Y clgprppane)methYlpp (62) 

The same procedure was followed as in Example 11 using the compound (12) synthesized in Example 5 and 1- 
phenyl-1-cyclopropanemethyl bromide to produce the above. 

e p. a R ynth^te nf 4-r4-( 4 .>in»rnnh ft nvh methvlnhenvn-1-(2-phenyl-?-nxn)ethvlpiperidine (63) 

The same procedure was followed as in Example 1 1 using the compound (12) synthesized in Example 5 and phen- 
acyl bromide to produce the above. 

C y ? mpi 0 S ynthesis of ^( A-phPnoyvohenvn-l-^-nhenyl^^Rthylpiperidine (64) 

55 The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and phen- 
acyl bromide to produce the above. 



25 



30 



35 



40 



45 



50 



38 



EP0 755 923A1 

Example 58: Synthesis of 4-f4-(4-fluorop henvl) methviohen^-1>n-pherwl-lK;vdODroDvl)methvlpiDeridine (65) 

The same procedure was followed as in Example 1 1 using the compound (12) synthesized in Example 5 and V 
phenyl- 1-cydopropylmethyl bromide to produce the above. 

5 

Example 59: Synthesis of l42-r4>methoxvphenvl)-2-o xolethvl-4-(4-phenoxvphenvl)piperidine (66) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 2- 
bromo-4'-methoxyacetophenone to produce the above. 

10 

Example 60: Synthesis of 1-f2-(4-fluorophenvl^2-oxo 1ethvl-4-(4-Phenoxvphenvl)piperidine (67) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 2- 
bromo-4'-f luoroacetophenone to produce the above. 

15 

Exam ple 61 : Synthesis of 1-[2-(4-chlom phenvlV2-oxolethvl-4-(4-phenoxvPhenvl)piPeridine (68) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 2- 
bromo-4'-chloroacetophenone to produce the above. 

20 

Example 62: Synthesis of 1-(1-benzovlethvlV4>(4-phenoxvphenyl)piperidine (69) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 2- 
bromopropiophenone to produce the above. 

25 

Example 63: Synthesis o f 4-f4-(4-methoxyphenvn methvlphenvn-1>(2H3henvl-2-oxo)ethylpiperidine (70) 

The same procedure was followed as in Example 11 using the compound (17) synthesized in Example 10 and 
phenacyl bromide to produce the above. 

30 

Example 64: Synthesis of 1-(1-oxoindan-2-vl)-4-(4-phenoxv)phenvlpiperidine (71) 

The same procedure was followed as in Example 11 using the compound (9) synthesized in Example 2 and 2- 
bromo-1 -indanone to produce the above. 

35 

Example 65: Synthesis of 4-F4-(4-fluoroph envn m6thvlphenvn-1-(1-oxoindan-2>vl)piperidine (72) 

The same procedure was followed as in Example 1 1 using the compound (12) synthesized in Example 5 and 2- 
bromo-1 -indanone to produce the above. 

40 

Example 66: Synthesis of 2-f4-(4-phenoxyphenvl) p iperidin-1-vnmethvl-2-phenvl-1.3-dioxolane (73) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-bro- 
momethyl-2-phenyl-1 ,3-dioxolane to produce the above. 

45 

Example 67: Synthesis of 4-(4-oheno) ^envn-1-(2-phenvl-2-hvdroxyimino)ethvlPiPeridine (74) 

An 8 ml pyridine solution of 500 mg of the compound (64) synthesized in Example 57 and 96 mg of hydroxyamine 
hydrochloride was stirred for one hour at 100°C. To the reaction mixture was added 10 ml of ice water, then the product 
50 was extracted with ethyl acetate. The extract was washed with saturated saline, dried, filtered, then concentrated under 
reduced pressure. The obtained residue was purified by silica gel column chromatography (methylene chloride:metha- 
nol ~ 20:1) to obtain the above-referenced compound (74) in an amount of 437 mg (yield 84%). 

Example 68: Synthesis of 444-(4-mBthox vphenvl) methvlphenvn-(B-1>(3-phenyl-2-propenyl)piperidine (75) 

55 

The same procedure was followed as in Example 1 1 using the compound (17) synthesized in Example 10 to pro- 
duce the above. 
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F^mpl e gg; Synthesis of l-(hflnzofura n -?-Yl)methvl-4-f4-nhenoxvDhenyl)piperidine (76) 

The same procedure was followed as in Example 1 1 using the compound (9) synthesized in Example 2 and 2-bro- 
momethylbenzof uran to produce the above. 

5 

Fvam pia 70- Synthesis o« l-f2-hvdroxv- ? -phenvl^ethvl-4-f4-phenoxvphenvnpiperidine (77) 

To 8 ml of a methanol solution of 450 mg of the compound (64) synthesized in Example 57 was gradually added 46 
mg of sodium borohydride under ice cooling. The resulting mixture was stirred at room temperature for one hour. To the 
10 reaction was added 12 ml of ice water, then the product was extracted with ethyl acetate. The extract was washed with 
saturated saline, dried, filtered, then concentrated under reduced pressure. The obtained residue was purified by silica 
gel column chromatography (methylene chloride:methanol = 20:1) so as to obtain the above-referenced compound (77) 
in an amount of 403 mg (yield 89%). 

, 5 F^mnlP 71: Synthesis nt l-r^^-chl o r oo h e nv D ^ -hydroxvl eth Y M^henoxyphenyDpiperidine (78) 

The same procedure was followed as in Example 70 using the compound (68) synthesized in Example 61 to pro- 
duce the above. 

20 Fvamnle 72: Synthesis of 4-r4-(4-flnr>rnnhenvft methvlphenvn-1-f2-nvdroxv2-phftnYDethylpiperidine (79) 

The same procedure was followed as in Example 70 using the compound (63) synthesized in Example 56 to pro- 
duce the above. 

25 Fyamnle 73: Synthesis of l.f2- h vriroxv-3-Dhenoxv^proovl-4-f4-phenoxYphenyl)piperidine (80) 

A 1 0 ml isopropyl alcohol solution of 300 mg of the compound (9) synthesized in Example 2 and 165 mg of phenyl 
glycidyl ether was stirred at 100"C for two hours. The reaction was concentrated under reduced pressure to obtain a 
residue which was then purified by silica gel column chromatography (chlorofornrmethanol = 20:1) to obtain the above- 
30 referenced compound (80) in an amount of 399 mg (yield 90%). 

Frem nlP 74: Synthesis of 4-f4.r4-fluoroohenvn methylDh en yn-l-f2-hvdroxv-3-phenoxv)propylpiperidine (81) 

The same procedure was followed as in Example 73 using the compound (1 2) synthesized in Example 5 to produce 
35 the above. 

FYnm ple 7S: Synthesis nf 1 -f4-f4-f luornphenvn methv l phftnyn-4-f2-ohenvl-2-oxo)ethvlpiperazine (82) 

The same procedure was followed as in Example 1 1 using the compound (10) synthesized in Example 3 and phen- 
40 acyl bromide to produce the above. . 
The physical properties of the compounds obtained in the above Reference Examples and Examples are shown in 

Table 1. 
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The anti-veratrizine action of the above synthetic compounds, the T-type Ca z+ channel inhibiting action, the anti- 
convulsant action, the dopamine D 2 receptor blocking action, and the LDgo were evaluated by the following methods. 
The results are shown in Table 2, Table 3, Table 4, Table 5, and Table 6. 



61 



EP0 755 923A1 



Veratridine-induced sodium channel ac tivity inhibiting action 

The membrane potential of the synaptosomes prepared from the brain membrane of Wistar rats (male, 10 to 12 
weeks old) was measured by the method of Aiuchi et al. [T. Aiuchi et al: Biochimi. Biophys. Acta. ZZ1. 228 (19854)] 
using a membrane potential sensitive fluorescent dye Rhodamine 6G to evaluate the effects of suppression of the com- 
pound on the veratridine-inducing depolarization response. 

The results are shown in Table 2. 



Table 2 





Compound 
no. 


Antiveratridine action (inhibiting 
rate %) (0.1 urn of compound) 




18 


16 


15 


19 


26.1 




21 


20.3 




26 


36.5 


ort 


28 


38 




29 


9.9 




32 


33.3 




41 


20.8 


25 


46 


11.7 




47 


22.9 




48 


20.5 


If) 


49 


17.3 


56 


18.4 




57 


25 




58 


33.9 


35 


62 


23.9 1 




63 


31.1 




64 


34.5 


40 


65 


38.7 


66 


19.6 




67 


15 




68 


38.9 


45 


69 


11.2 




73 


16.1 




74 


14.6 


50 


75 


55.2 




77 


31.1 




78 


44.4 




79 


37.1 


55. 


80 


49.7 




81 


24.1 




82 


16.9 
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T-Tvpe Calcium Channel Inhibiting Action 

5 The hippocampal CA1 pyramidal cells were isolated from Wistar rats (female, 1 week old) in accordance with the 
method of Takahashi et al. [K. Takahashi et a).; J- Pharmacol. Exp. Ther., 256, 169 (1991)] and the T-type calcium cur- 
rent under conditions of a fixed membrane potential was measured using the whole-cell configuration of the pach clamp 
technique. The effects of the compounds were evaluated from the rate of suppression of the peak current after one 
minute of application using the concentration clamp method. 

w The results are shown in Table 3. 



Table 3 



Compound 
no. 


T-type Ca 2+ channel 
inhibiting action IC50 (|iM) 


21 


0.8 


26 


2.8 


32 


0.6 


47 


2.7 


50 


4.2 


73 


4.6 


75 


1.4 


79 


3.1 


80 


1.9 



Audiogenic Seizure Suppressing Action 

35 The audiogenic seizure suppressing action of the compounds was evaluated by the method of Sarro et al. [G. B. 
De Sarro et aL; Br. J. Pharmacol., 93, 247 (1988)]. That is, DBA/2N mice (male, 3 weeks) were administered with the 
compound dissolved in 10% 2-hydroxypropyl-p-cyclodextrin intraperitoneally. After 20 minutes, a supersonic washer 
was used to apply audio stimulus of at least 90 dB for one minute. The wild running (WR), clonic seizures (clonus), tonic 
seizures (tonus), and respiratory arrest (RA) were evaluated. The seizure suppressing action was evaluated from the 

40 rate or suppression of the average value of the seizure score found from 0 = no response, 1 = WR, 2 = clonus, 3 = tonus, 
and 4 = RA. 

The results are shown in Table 4. 
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Table 4 



Compound no. 


Antiseizure action (suppression rate %) 
(compound 10 mq/kg, i.p.) 


18 


27 . 9 


19 


53.6 


"~ 21 


77.3 


22 


85.7 j 


24 


49.1 ! 


25 


72 J 


26 


78 


27 


34 


28 


56.9 


29 


66.2 


31 


48 


32 


94 


34 


34 i 


41 


42.7 


42 


60 


46 


27.9 


47 


64 . 1 


48 


53.6 


49 


60 1 


50 


72 


51 


71.4 


52 


20 


55 


62 


56 


50 


58 


66 


62 


44 


63 


76 


64 


94 


65 


72 


66 


39-2 


67 


37 


69 


64 . 7 


70 


73.9 


71 


32 


73 


52 . 2 


74 


4 4 4 


75 


99 


77 


85.7 


78 


66 


79 


79.8 


80 


66.3 1 


81 


61 


82 


71.9 
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PQpaming d 2 Receptor Blocking Action 

57 nl of the membrane fraction prepared from the striatum of Wister male rats (6 weeks old) was incubated in a 
buffer at 25°C for one hour along with the compound and 1 .0 nM pH) raclopride. A GF/C glass filter (0. 1 % polyethylene 
5 imine treatment) was used for separation of the B and F, then the radioactivity was measured by a beta plate and the 
effect of the compound was evaluated. 

The results are shown in Table 5. 



Compound 
no. 


Dopamine D 2 receptor 
blocking action IC 50 (nM) 


21 


2680 


26 


3370 


32 


3380 


47 


3960 


49 


987 


Flunarizine 


228 



25 

Acute Toxicity Test 

Medicine was intravenously administered to ddY mice (male, 6 weeks old). The 50 percent lethal dosage LD 50 of 
the acute toxicity was calculated by an ordinary method from the death rate up to 24 hours after administration. 
30 The results are shown in Table 6. 



Table 6 



Compound 
no. 


LD 50 
(mg/kg, i.v.) 


21 


40.9 


26 


32.9 


32 


32.9 


47 


43.2 



45 As explained above, the present invention can provide medicaments for the alleviation or treatment of symptoms 
based on ischemic diseases and symptoms derived from seizures, epilepsy, and migraine which have a powerful action 
in suppressing cytotoxic Ca 2+ overload and which are free from side effects. 

Claims 

50 

1 . A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the formula 
(I) or its pharmaceutical^ acceptable salt: 

55 
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( I ) 



E 



wherein, Q represents a group having the formula: 

R-A-B- 



in which R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxyl group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 

ortho. meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond. Z represents a carbon atom, and when said dotted line shows the absence of a bond. Z represents CH or a 
nitrogen atom. 

A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I). 
Q represents a group having the formula: 

(CHR 6 )n 




in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, alkoxy group, or hydroxyl gron), 
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R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 
n is an integer of 1 to 6. 



3. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I). Q represents a group 
having the formula: 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or hydroxyl group, 
20 R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 

and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

25 4. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1, wherein, in the formula (I), R represents a sub- 
stituted or unsubstituted phenyl group and A represents an alkenylene group. 

5. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
30 seizures, epilepsy and migraine headaches as claimed in claim 1 , wherein, in the formula (I), R represents a sub- 
stituted or unsubstituted benzoyl group and A represents a connecting bond. 

6. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1, wherein, in the formula (I), R represents a sub- 

35 stituted or unsubstituted phenyl group, A represents a connecting bond, and B represents a dimethylene group 
which is substituted by a hydroxyl group. 

7. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches as claimed in claim 1, wherein, in the formula (I), R represents a sub- 

40 stituted or unsubstituted phenoxy group, A represents a connecting band, and B represents a trimethylene group 
which is substituted by a hydroxyl group. 

8. Use for the manufacture of a medicament for the alleviation or treatment of symptoms based on ischemic diseases 
or symptoms derived from seizures, epilepsy and migraine headaches of a compound having the formula (I) or its 

45 pharmaceutical^ acceptable salt: 



5 



15 




so 




( I ) 



E 



wherein, Q represents a group of the formula: 



55 



R-A-B- 



in which, 



R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
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phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethyiene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxyl group, or a hydroxyl group; or a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxyl group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 

ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absent of a bond, Z represents CH or a 
nitrogen atom. 

A Ca 2+ overload suppressant containing, as an effective ingredient, a compound of the formula (I) or its pharma- 
ceutical^ acceptable salt: 




( I ) 



E 



wherein, Q represents a group having the formula: 

R-A-B- 

in which, 

R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethyiene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 



R 1 
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in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyi group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absence of a bond, 2 represents CH or a 
nitrogen atom. 

10. Use for the manufacture of a Ca 2+ overload suppressant of a compound having the formula (I) or its pharmaceutic 
caily acceptable salt: 




( i ) 



wherein, Q represents a group having the formula: 

R-A-B- 

in which 

R represents a hydrogen atom, a substituted or unsubstituted phenyl group, a substituted or unsubstituted 
phenoxy group, or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 



R 1 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen, 
an alkoxy group, or a hydroxyl group; or 
a group having the formula: 
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O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absence of a bond, Z represents CH or a 
nitrogen atom. 

1 1 . A compound having the formula {[) or its salts: 




■ ) 



wherein, Q ? represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group. 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 



R 1 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxyl group, or a hydroxyl group; 

X represents an oxygen atom or methylene group, the substitution of X for the benzene ring being in an 
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ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when Z is a carbon atom or CH, X is a methylene group. A is a connecting bond, and B is an unsubstituted 
alkylene group, R* does not represent an unsubstituted phenyl group. 

1 2. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (I 1 ). Q' represents a group having the formula: 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

1 3. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (I*), Q' represents a group having the formula: 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

14. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (P), R' represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenylene group. 

15. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (P), R' represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

16. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (P), R' represents a substituted or unsubsti- 
tuted phenyl group, A represents a connecting bond, and B represents a dimethylene group which is substituted by 
a hydroxyl group. 

17. A compound or its salt as claimed in claim 1 1 , wherein, in the formula (P), R' represents a substituted or unsubsti- 
tuted phenoxy group, A represents a connecting bond, and B represents a trimethylene group which is substituted 
by a hydroxyl group. 

18. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (I*) or its phar- 
maceutical^ acceptable salt: 





0 
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cr ) 



wherein, Q' represents a group of the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or substituted or unsubstituted benzoyl group, 

A represents a connecting bond, cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxyl group; 

a group having the formula: 



R 1 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



0 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, and when said dotted line shows the absence of a bond. Z represents CH or a 
nitrogen atom, 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubstituted 
alkylene group, R' does not represent an unsubstituted phenyl group. 

19. A pharmaceutical composition as claimed in claim 18, wherein, in the formula (I 1 ), Q' represents a group having the 
formula: 

(CHR 6 )n 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
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atom, an alkoxy group, or a hydroxyl group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

20. A pharmaceutical composition as claimed in claim 18, wherein, in the formula (I 1 ), Q* represents a group having the 
formula: 




in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxyl group, or a hydroxyl group. 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

21 . A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the formula 
(I*) or its pharmaceutical^ acceptable salt: 




( I ' > 



E 



wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 
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O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond, Z represents CH or a nitro- 
gen atom, 

when Z is a carbon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubstituted 
alkylene group, R* does not represent an unsubstituted phenyl group. 

22. A Ca 2+ overload suppressant containing, as its effective ingredient, a compound of the formula (V) or its pharma- 
ceutical acceptable salt: 




wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
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atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, when said dotted line shows the presence of a 
bond, Z represents a carbon atom, when said dotted line shows the absence of a bond. Z represents CH or a nitro- 
gen atom, 

when Z is a caibon atom or CH, X is a methylene group, A is a connecting bond, and B is an unsubstituted 
alkylene group, R' does not represent an unsubstituted phenyl group. 

23. A compound having the formula (I") or its salts: 




(I") 



E 



wherein, Q represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 



R 1 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B is an unsubstituted alkylene group, R' does not represent an unsubstituted phenyl group. 

24. A compound or its salt as claimed in claim 23, wherein, in the formula (I") , Q' represents a group having the formula: 
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(CHR 6 )n 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altocy group, or a hydroxy! group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -O, 

R 6 represents a hydrogen atom, a hydroxyl group, an altocy group, or an alkyl group, and 

n is an integer of 1 to 6. 

25. A compound or its salt as claimed in claim 23, wherein, in the formula (I"), Q' represents a group having the formula: 



in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an altocy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an altocy group or an alkyl group, and 

m is an integer from 0 to 6. 

26. A compound or its salt as claimed in claim 23, wherein, in the formula (0, R' represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenylene group. 

27. A compound or its salt as claimed in claim 23, wherein, in the formula (I"), R* represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

28. A compound or its salt as claimed in claim 23, wherein, in the formula (I"), R' represents a substituted or unsubsti- 
tuted phenyl group, A represents a connecting bond, and B represents a dimethylene group which may be substi- 
tuted by a hydroxyl group. 

29. A compound or its salt as claimed in claim 23, wherein, in the formula (II"), R' represents a substituted or unsubsti- 
tuted phenoxy group, A represents a connecting bond, arid B represents a trimethylene group which is substituted 
by a hydroxyl group. 

30. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (I") or its 
pharmaceutical^ acceptable salt: 



O 





(I") 



E 



wherein, Q* represents a group having the formula: 



R'-A-B- 
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in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group. 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydraxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 



in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be sitostituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group. A is a connect- 
ing bond and B is an unsubstituted alkylene group, R' does not represent an unsubstituted phenyl group. 

31 . A pharmaceutical composition as claimed in claim 30, wherein, in the formula (I"), Q' represents a group having the 



in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-. 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

32. A pharmaceutical composition as claimed in claim 30, wherein, in the formula (I"), Q* represents a group having the 



a group having the formula: 





formula: 




formula: 
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in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

33. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the formula 
(I") or its pharmaceutical^ acceptable salt: 




(I") 



E 



wherein, Q* represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, adialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
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halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B is an unsubstituted alkyiene group, R' does not represent an unsubstituted phenyl group. 

34. A Ca 2+ overload suppressant containing, as an effective ingredient, a compound having the general formula (I") or 
its pharmaceutical^ acceptable salt: 




(I") 



E 



wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkyiene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 

the dotted line shows the presence or absence of a bond, and when X is a methylene group, A is a connect- 
ing bond and B is an unsubstituted alkyiene group, R' does not represent an unsubstituted phenyl group. 

35. A compound having the formula (H or its salt: 
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wherein, Q' represents a group having the formula: 

R-A-B- 

in which FT represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkytene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxy! group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxy! group, a 
halogen atom, an alkoxy group, or an alky! group which may be substituted by a halogen atom. 

36. A compound or its salt as claimed in claim 35, wherein, in the formula (I'"), Q' represents a group having the for- 
mula: 




in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 
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n is an integer of 1 to 6. 

37. A compound or its salt as claimed in daim 35, wherein, in the formula (H. Q' represents a group having the for- 
mula: 




in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 8 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

38. A compound or its salt as claimed in claim 35, wherein, in the formula (H, R' represents a substituted or unsubsti- 
tuted phenyl group and A represents an alkenyiene group. 

39. A compound or its salt as claimed in claim 35, wherein, in the formula (P"), R' represents a substituted or unsubsti- 
tuted benzoyl group and A represents a connecting bond. 

40. A pharmaceutical composition containing, as an effective ingredient, a compound having the formula (!") or its salt: 
Q ■ N ,N — W // U ,,i (!''') 




wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenyiene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an aikylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom an alkoxy! group, or a hydroxyl group; or 
a group having the formula: 
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O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxy! group, 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

41. A pharmaceutical composition as claimed in claim 40, wherein, in the formula (I*"), Q' represents a group having 
the formula: 

(CHR 6 )n 




in which R 3 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 4 and R 5 are the same or different from each other and represent a hydrogen atom or a lower alkyl group, 
or R 4 and R 5 are taken together to represent -0-, 

R 6 represents a hydrogen atom, a hydroxyl group, an alkoxy group, or an alkyl group, and 

n is an integer of 1 to 6. 

42. A pharmaceutical composition as claimed in claim 40, wherein, in the formula (H, Q' represents a group having 
the formula: 




in which R 7 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group, 

R 8 and R 9 are the same or different from each other and represent a hydrogen atom or an alkyl group, or R 
and R 9 are taken together to represent a methylene group, 

R 10 represents a hydrogen atom, a hydroxyl group, an alkoxy group or an alkyl group, and 

m is an integer from 0 to 6. 

43. A medicament for the alleviation or treatment of symptoms based on ischemic diseases or symptoms derived from 
seizures, epilepsy and migraine headaches containing, as an effective ingredient, a compound having the general 
formula (H or its pharmaceutical^ acceptable salt: 
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wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 

A represents a connecting bond, a cycloalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, and 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 

a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxyl group, or an alkyl group which may be substituted by a halogen atom. 

44. A Ca 2+ overload suppressant containing, as an effective ingredient, a compound having the formula (!"') or its phar- 
maceutical^ acceptable salt: 




wherein, Q' represents a group having the formula: 

R'-A-B- 

in which R' represents a substituted or unsubstituted phenyl group, a substituted or unsubstituted phenoxy group, 
or a substituted or unsubstituted benzoyl group, 
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A represents a connecting bond, a cycioalkylene group, an alkenylene group which may be substituted by a 
lower alkyl group, a dialkoxymethylene group, or a hydroxyiminomethylene group, 

B represents an alkylene group which may be substituted by a hydroxyl group or an alkoxy group; 
a group having the formula: 




in which R 1 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted by a halogen 
atom, an alkoxy group, or a hydroxyl group; or 
a group having the formula: 



O 




in which R 2 represents a hydrogen atom, a halogen atom, an alkyl group which may be substituted a halogen atom, 
an alkoxyl group, or a hydroxyl group; 

X represents an oxygen atom or a methylene group, the substitution of X for the benzene ring being in an 
ortho, meta, or para position, and 

E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, a 
halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

45. A compound having the general formula (Ha) or its salt: 




(I l a ) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom, 
the dotted line shows the presence or absence of a bond, 

and the substitution of the benzene ring bonding with the piperidine ring or the tetrahydropyridine ring and 
the group -OC 6 H 4 Y is in an ortho, meta, or para position. 

46. A compound having the formula (lib) or its salt: 




(lib) 



E 



wherein, E represents a hydrogen atom, a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl group which 
may be substituted by a halogen atom, Y' represents a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl 
group which may be substituted by a halogen atom, 

and the substitution of the benzene ring bonding with the tetrahydropyridine ring and group -CH 2 C 6 H 4 Y' is 
in an ortho, meta, or para position. 
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47. A compound having the formula (lie) or its salt: 



5 




(lie) 



70 wherein, E represents a hydrogen atom, a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl group which 
may be substituted by a halogen atom, Y represents a hydroxyl group, a halogen atom, an alkoxy group, or an alkyl 
group which may be substituted by a halogen atom, 

and the substitution of the benzene ring bonding with the piperidine ring and the group -CH 2 C B h\^Y is in a 
meta or para position. 

75 

48. A compound having the formula (Ilia) or its salt: 



Y 



20 




(Ilia) 



E 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
30 a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

49. A compound having the formula (lllb) or its salt: 




(111 b ) 



wherein, E and Y may be the same or different from each other and represent a hydrogen atom, a hydroxyl group, 
a halogen atom, an alkoxy group, or an alkyl group which may be substituted by a halogen atom. 

45 
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